Reduction of copper, zinc-superoxide dismutase in knockout mice does not affect edema or infarction volumes and the early release of mitochondrial cytochrome c after permanent focal cerebral ischemia.
Copper,zinc-superoxide dismutase (SOD1) was shown to be highly protective against ischemia/reperfusion injury in the brain. We have recently reported that SOD1 prevents the release of mitochondrial cytochrome c and subsequent apoptosis after ischemia/reperfusion in mice. To investigate its dose dependent effect on permanent focal cerebral ischemia, we examined neurological deficit scores, infarction volume, and the amount of hemisphere enlargement after 24 h of focal cerebral ischemia in both knockout mutants of SOD1 (Sod1 -/+ and Sod1 -/-) and wild-type littermates. We also examined the release of cytochrome c and subsequent DNA fragmentation after ischemia. There were no differences in the neurological deficit scores, infarction volumes and edema formation. There was also no difference of the amount cytosolic cytochrome c at 2 h and of the amount of DNA fragmentation at 24 h after focal cerebral ischemia. The results indicate that the SOD1 enzyme does not appear to affect cerebral infarction, cerebral edema nor the mitochondrial signaling pathway for apoptosis following permanent focal cerebral ischemia where there is no reperfusion injury.